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CHARLES F. POE AND J. HOWARD WILLIAMSON strains of B. coli isolated from separate samples of human faeces, 11 from urine, 27 from water, 6 from cow's milk, and 10 from the excreta of cattle.
Wilson also proposes a solid enrichment medium which will cause the suppression of members of the aerogenes group and permit the growth of members of. the colon group. Ohira (1920) , Hanzlik and Collins (1914) , and Trendelenburg (1919) found that urotropin itself had no bactericidal power. Milanesi (1927) , on the other hand, found this substance in certain concentrations to inhibit Eberthella typhosa and Escherichia coli.
The authors of this paper decided to make use of the media proposed by Wilson for testing a rather large collection of bacteria belonging to the Aerobacter and E8cherichis groups.
Jordan (1911) , and Hanzlik and Collins (1914) , state that urotropin will liberate formaldehyde in acid solutions. We prepared our medium according to the directions given by Wilson except that the urotropin was added before sterilization, the reaction of the medium having previously been made slightly alkaline (pH 7.2) in order to prevent the formation of formaldehyde. This medium, in test tubes containing 10 cc. each, was sterilized in an Arnold sterilizer for 30 minutes on each of three successive days.
Actively growing cultures (transferred daily for five days into fresh peptone broth) of the members of the Aerobacter and E8cherichia groups were inoculated into the medium. In no case was growth noted in any of the tubes after three days.
Media were then prepared in which the amount of urotropin was progressively decreased from 800 mgm. per 100 cc. Preliminary tests were made in order to determine what amounts of urotropin in the media would permit growth. This amount was found to be about 6 mgm. to 100 cc. Different lots of media were then prepared containing from 2 to 12 mgm. of urotropin to each 100 cc. After being tubed, each concentration of medium was divided into two lots. One half was sterilized in the Arnold sterilizer as before, and the other half was sterilized in the autoclave at a pressure of 15 pounds for twenty minutes.
Twenty members each of the colon and aerogenes groups were inoculated into each of the two lots of media. These experiments were repeated on freshly prepared media, and the average results are recorded in tables 1 and 2. Throughout all experiments the temperature of incubation was 370C.
An examination of tables 1 and 2 indicates that there is little difference in the inhibitive action of hexamethylenetetramine towards the members of the Aerobacter and Escherichia groups. If anything, the members of the latter group are more susceptible to the urotropin than the members of the Aerobacter group, this condition being contrary to that reported by Wilson. The media sterilized in the Arnold proved to be more toxic than those which were sterilized in the autoclave. In the former case, media containing from 0.06 to 0.08 mgm. per cubic centimeter inhibited growth for the majority of the organisms, and in the latter case the amounts were from 0.08 to 0.10 mgm. as compared to 8 mgm.
in the experiment of Wilson. The media sterilized by each method were tested for formaldehyde, and this substance was found to be present in both sets of media. Cazzani (1929) and Thomann (1930) have reported that urotropin in solution decomposes when heated. The formation of formaldehyde would account for at least a part of the antiseptic action of the media. The preparation of the media was then somewhat modified. The basic lactose medium without the urotropin was sterilized in the autoclave for twenty minutes at 15 pounds. The urotropin was precipitated from alcohol and dried; and weighed amounts were placed in sterile flasks. These flasks were then exposed to dry heat for one hour at 110'C. The sterilized lactose broth was added to the flasks containing the various amounts of urotropin so that the strengths of the latter substance varied from 4 to 26 mgm. per cubic centimeter. The media were tubed aseptically, and allowed to stand 7 days at room temperature in order that any acci-dental contamination might be detected. This procedure eliminated the heating of the urotropin solution, and the consequent formation of formaldehyde was thought to be avoided. However, when 35 members each of the colon and aerogenes groups were inoculated into this medium, the results were of the same aseptically, these media were allowed to stand until the next day when they were inoculated with the same organisms used to obtain the results in table 3. The average results obtained with media prepared at two different times are recorded in table 4.
In the media inoculated after standing for one day, the organisms were able to grow in a much higher concentration of urotropin that those inoculated into the medium which stood seven days. seventy-two hours. The results of a number of the inoculations are recorded in tables 5, 6, and 7. A study of the last three tables clearly shows that the media became more toxic with the passage of time and at higher temperatures. Tests for formaldehyde showed increasing amounts of this substance as the toxicity increased. urotropin. The composition of the medium follows: 1 gram peptone, 0.5 gram lactose, 2 gram Bacto-agar, water 100 cc. To separate sterile amounts of this basic agar medium, various amounts of sterile urotropin crystals were added so as to make the urotropin content from 3 to 40 mgm. per cubic centimeter. The media were then poured into petri dishes.
Actively growing cultures of the members of the colon and aerogenes groups were then streaked on these different media. Results similar to those observed with the liquid media were obtained except that it took lesser amounts of urotropin to inhibit growth on the solid media than in the liquid media. The medium cannot be used, as suggested by Wilson, to differentiate the members of the colon and aerogenes groups. Members of the aerogenes group, on the whole, grow better than did members of the colon group.
CONCLUSIONS
The following conclusions may be drawn from this study of the growth of the Escherichia and Aerobacter groups in urotropin-media.
1. The members of the Aerobacter group grow in liquid media containing a greater concentration of urotropin than do members of the Escherichia group. The media cannot be used to differentiate the two groups as claimed by Wilson.
2. Urotropin media become more toxic with passage of time and at higher temperature because of the production of formaldehyde.
3. Solid media containing urotropin also fail to differentiate between the Escherichia and Aerobacter groups of bacteria.
